Generation 01 autum^cu i iwiv*»»- ~j 

•Combinatorial Consensus Mutagenesis 
Aehle et al. 
SN# Unassigned 
Docket No. GC816 
Sheetl of 13 

FIGURE 1. 



b -lactamase 



gill signal peptide 




Plac 



Combinatorial Consensus Mutagenesis 
Vehle et al. 

Unassigned 
Docket No. GC816 
FIGURE 2 Sheet 2 of 13 



gagtcgtattacaattcactggccgtcgttttacaacgte 

gtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcgcagcctgaatggcgaatggacgcgccctgte 

gtggttacgcgcagcgtgaccgctacacttgccagcgccctagc^^ 

aaatcgggggctccctttagggttccgamagtgctttacggcacctcgaccccaaaaaacttgattagg 

ggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactggaacaac^^ 

ccgaWcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaaato 

tgtgcggtamcacaccgcatatggtgcactctcagta^ 

cgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagagg^ 
agggcctcgtgatacgcctatttttataggttaatgtcatgataataatggmcttagacgt^ 
nctaaatacaUcaaatatgtatccgctcatgagacaataaccctgtggcagcatcacccgacgcactngcgccgaataa^ 
gaataaataaatcctggtgtccctgttgatacc 

gaaataagatcactaccgggcgtattttttgagttatcgagatmcaggagctaaggaagctaaaatggagaaaaaa^ 

aatggcatcgtaaagaacatmgaggcamcagtcagttgctcaatgtacctataaccagaccgttcagctggata^ 

aagcacaagttttatccggcctttattcacattcttgcccgcctgatgaatgctcatccggaatt^ 

tcacccttgttacaccgtmccatgagcaaactgaaacgtmcatcgctctggagtgaataccacgacgaWccggcagmc^ 

gtgttacggtgaaaacctggcctamccctaaag 

tggacaacttcttcgcccxcgtmcaccatgggcaaatattatacgcaaggcgacaaggtgctgatgccgctggcgatt^ 

ccatgtcggcagaatgcttaatgaattacaacagtactgcgatgagtggcagggcggggcgtaaagacagatcgctga 

taactgtcagaccaagtttactcatatatactttagattgam 

acgtgagtmcgftccactgagcgtcagaccccgtagaaaagatc^ 

cgctaccagcggtggmgtttgccggatcaagagctacc^ 

gtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttacca^ 

gttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcg^gcacacagcccagcttggag 

agataccrtacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtc 

gagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggmcgccacctctgacttgagcgtc 

atggaaaaacgccagcaacgcggcctttttacggttcctggcctmgctggcctmgctcacatgttcWc 

gccmgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcccaata^ 

cccgcgcgttggccgattcattaatgcagctggcacgaM^ 

caccccaggctttacactttatgcttccggctcgto^^ 

aggtgacactatagaatactcaagcttaagaaggagatatacatatgaaaaagttactattcgcaattccacta 

aaaaacagctggcggaggtggtcgcgaatacgattaccccgctgatgaaagcacagagtgttccaggcatggcggtggccgtto 

attacacamggcaaggccgatatcgcggcgaataaacccgttacgcctcagaccctgttcgagctgggttctat^ 

atgccattgctcgcggtgaaamcgctggacgatgcggtgaccagatactggccacagctgacgggcaagcagtggcagggtattc 

ctacaccgctggcggcctgccgctacaggtaccggatgaggtcacggataacgcctccctgctgcgcttttatca 

aacgcgtctttacgccaacgccagcatcggtcttm^ 

ctcaagctggaccatacxtggattaacgtgccgaaagcggaagaggcgcattacgcctggggctatcgtga 

gatgcacaagcctatggcgtgaaaaccaacgtgcaggatatggcgaactgggtcatggccaacatggccccggagaac^ 

catcgcgctggcgcagtcgcgctactggcgtatcgg 

gcagcgacagtaaggtagcgctagcgccgttgcccgtggcagaagtgaatccaccggctcccccggtcaaagcgtcctgggtc^ 
gggmggatcctacgtggcctttattcctgaaaagcagatcggtatt^ 

ctagaggcgctacagggtggcggatcggccgaaactgttgaacaccaccatcatcaccattagcccggggctgctcactacacte 
gmgtgaatatcaaggccaatcgtctgacctgw^ 

ggtggcggttctgagggtggcggctctgagggaggcggttccggtggtggctctggttccggtgatmg 
tgaccgaaaatgccgatgaaaacgcgctacagtctgacgcta^ 
cggccttgctaatggtaatggtgctactggtgatm^ 
taccttccctccctcaatcggttgaatgtcgccc^ 

cttttatatgttgccacctttatgmtgtatmctacgmgctaacatactgcg^ataagga (SEQ ID NO:l) 
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FIGURE 5. 
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FIGURE 8. 
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aggaattatcatatgaaatacctgctgccgaccg^^ 

aacttgtgaggtcagggacctcagtcaagttgtcctgcacagcttctggcttcaacattaaagactccta^^ 
gagtggattggatggattgatcctgagaatggtgatactgaatatgcccc^ 

gcagctcagcagcctgacatctgaggacactgccgtctattattgtaatgaggggactccgactgggccgtactacm 
accgtctcctcaggtggaggcggttcaggcggaggtggctctggcggtggcggatcagaaaatgtgctcaccca^^ 
gagaaggtcaccataacctgcagtgccagctcaagtgtaagttacat^^ 
cctggcttctggagtccctgctcgcttcagtggcag^ 

caaagatctagttacccactcacgttcggtgctggcaccaagctggagctgaaacgggcggccacaccggtgtca 

atacgattaccccgctgatgaaagcccagtctgttccaggcatggcggtggccgttatttatcagggaaaaccgcac^ 

gcgaataaacccgttacgcctcagaccctgttcgagctgggttctataagtaaaaccttcaccggcgttto 

gacgatgcggtgaccagatactggccacagctgacgggcaagcagtggcagggtattcgtatgctggatctcgccacctaca 

gg^ccggatgaggtcacggataacgcctccctgctgcgcttttatcaaaactggcagccgcagtggaagcctggcacaacgc^ 

cggtcttmggtgcgctggcggtcaaaccttctgg^ 



aacgtgcaggatatggcgaactgggtcatggcaaacatggcgccggag^ 

gcgtatcgggtcaatgtatcagggtctgggctgggagatgctcaactggcccgtggaggccaacacggtggtcgagacgagtm 

gttgcccgtggcagaagtgaatccaccggctcccccggtcaaagcgtcctgggtccataaaacgggctctactggcgggmgg 

aaaagcagatcggtattgtgatgctcgcgaatacaagctatccgaacccggcacgcgttgaggcggcataccatatcctcgaggcgcta^ 

tccgtcgacaagcttgcggccgcactcgagatcaaacgggctagccagccagaactcgccccggaagaccccgaggatgtcgagcaccaccaccaccacca^ 

tgagatccggctgctaacaaagcccgaaaggaagctgagttgg 

ggtttmgctgaaaggaggaactatatccggattggcgaatgggacgcgccctgtagcggcgcattaagcgcggcgg^ 

ctacacttgccagcgccctagcgcccgctccmcgc^^ 

tccgatttagtgctttacggcacctcgaccccaaaaaac^^ 

tccacgttctttaatagtggactcttgttccaa^ 

atgagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgcttacaaW^ 

gtgcactctcagtacaatctgctctgatgccgcatagttaagccagccccgacacccgccaacacccgctgacgcgcc^^ 
gcttacagacaagctgtgaccgtctccgggagctgca^ 

ataggttaatgtcatgataataatggmcttagacgtcaggtggcactmcggggaaatgtgcgcggaaccc^ 

gctcatgagacaataaccctgtggcagcatcacccgacgcactttgcgccgaatoaatacctgtgacggaagatcacttcgca 

gttgataccgggaagccctgggccaactmggcgaaaatgagacgtt^ 

attttttgagttatcgagatmcaggagctaaggaagctaaaatggagaaaaaaatcactggatatacc^^ 

aggcamcagtcagttgctcaatgtacctataaccagaccgta^ 

ttcacattcttgcccgcctgatgaatgctcatccggaattccgtatggcaatgaaagacggtgagctggtgate^ 

agcaaactgaaacgtmcatcgctctggagtgaataccacgacgamccggcagmctacacatatattcgcaagatgtgg^ 

mccctaaagggtttattgagaatatgttmcgtctcagccaatccctgggtgagmcaccagt^ 

cacgatgggcaaatattatacgcaaggcgacaaggtgctgatgccgctggcgattcaggttcatcatgccgtctgtgat^^ 

aattacaacagtactgcgatgagtggcagggcggggcgtaaagacagatcgctgagataggtgcctcactgattaagcattggt^ 

atatatacmagattgatttaaaacttcatttt^ 

cgtcagaccccgtagaaaagatcaaaggatcttcttgagata 

ccggatcaagagctaccaactcttmccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttcta^ 

aactctgtagcaccgcctacatacctcgctct^^ 

cggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcrc^ 

gagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccaggggg^ 

acgcctggtatctttatagtcctgtcg^ 

cggcctttttacggttcctggcctmgctggrc^ 

ctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaag 

aatgcagctggcacgacaggmcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcatte 
cttccggctcgtatgttgtgtggaattgtgagcggataacaamcacacaggaaacagctatgaccatgattacgccaagcte 
agctttctagattaagg (SEQ ID NO:6) 
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FIGURE 13. 



s ta rtin g gene 


1 


id e n tify horn o lo g s 
gene rate MSA 
identify consensus 
: . 



m u ta tio n s 



com binatorial consensus library 



screen forimproved performance 



in itia I h its 



sequence a n a ly s is 

identify improving mutations 

enhanced com binatorial consensus 

lib ra ry 

screen for improved performance 



im pro ved h its 



